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1. S^^AI- SA||A1(£S)_1^ 
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1020030091596 ^^ 'U^}: 2004/3/22 

^ til^^lS. tflolBl* ol-g-^ ^ ^^^^S] SE^ tiV^^^ ^ 

^ #^ ^Jil- -g-^H ^ ^5- ^7i^o.^ ^7l ool wv 

S. 4 

^^7l(External modulator). wVojo^^i ^^(Optimal bias voltage detection), 
w>olc>|i o}.;^^(Bias stability), ^^(Return to zero modulation), «V^2|- <^<^ 

^3:(Carrier suppressed return to zero modulation) 
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^^^S-g- €2:7]^ w>olol>^ ^oj- o>^2|- ^ ^J-'S {Apparatus and method for 
stabilizing an optimal bias of pulse-generation modulator} 



£ 3^ "^^ 4^ ^S7]fil -S-^ -^sl* M-Hftfl^ S^S^^lnl-. 

'^I'H^ ^'a- «^1-^<=H1 tc)-^ ^ 1-^ ^JlSl ^^1- q-El-^ ZLSfl^olc]-, 

#^ ^ #^ q-H^-vfl ZLHfl^olcf, 
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1020030091596 %^ <U^}: 2004/3/22 

^oil cfltl: ^5- #^ ZLeflHolcf. 

104 : % ^tifl 

105 : ^/^ 

106 : 

107 : ^^^^^ 

108 : ^1^^^ 

a. ^i^^ 4^(Non Return-to-zero ; c.l*K NRZef ^i=f) c]1o]e^1- o]^^ :^]^ 

4^ (Return-to-zero ; ^]^} RZ) ^^7] SE^ ^^sj- <^<^ (Carrier Suppressed 

Return-to-Zero ; ^]^} CSRZ) ^2i7]<^] ^^S.^^, ^t]- ^7] ^2i7]<^] ^wls) 
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1020030091596 %^ <U^}- 2004/3/22 

<i7> pC\^77}^], sJ.^ ^§ cf^ «c}-<J4(WDM: Wavelength Division Multiplexing)^ ^T^e) ^ 

Al^efloil^^^ ^Ai T^-V^^c-ICMach-Zehnder)^^ ^S7ll- ^V-g-^fcx^ 

NRZ "o'-^ <^1^<H^ <^1^ ^>-§-5l^ ^S7l^ ^ofl rt|-e|- ^^s- 

^^aCtransfer curve)c>l ^l-fs oj-^sl-^ ^^(DC bias drift)*^! M-B]-u|-^t|l , ^1-7] ^S.^ 
Sl-ofl 9]^ DC hV^IcH^:: ^^<=^] 2]^}c^ ^ ^A] aI^j]- ^ZLS^;^ 4i^H]7]- M-MHJI, 1:^^^ tb 

^ ^ ^1-71 ^tb 7l#o] i^7fl. NRZ 71 «V 

t!: ^S7]oll cflsflA^^ <=^^]7}^] Vi}o]o]^ ^<a-o| ii;^jwj-i^olu|- :^^p,]7} :^ms\o] o^rf. 

^ SXS.^. 7]^S^ NRZ tfl^^H, RZ 7la]-^S. t!: 

^111-711 ^^slJi 9X^ RZ 1}-^^ 7l^^s ^ ^S7l ^VM-^lcf. 
<20> >S-7l NRZ t^lolE-ll- oj-g-tb RZ ^3b7l^ i£ 1^ ^S*>^ . £fl<^l^i *a^^<5> 

» ^^5^171^ ^^V^^ci^ ;^ll^^^S7l(Mach-Zehnder Interferometerl ; MZIDCIOI)^, ^7] 

^ll^^^S7l(101)S-f-Ei ^oj- ^>^ofl tfls^H Wl^l^ 4^ l^-fl^^lEi ^ 

^^>^ ^125] -^^2:71 (Mach-Zehnder Interferometer2 ; MZI2)(102)S. ^^j^t^-. 
<2i> ^7] ^S7l(101)^ w><il<H^ £. 2^ nefl^oilAi 3E<y:g.(201)S!V 2| 

^J: 2027> 7}^7]^ ^Bflo^ Hl-^cf. 
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^7] ^^(202)^ cfA] ^1251:^^2:71 (102)S '^7}^^. ^7l /5fl2Sl ^^2:71 (102) 

ti>olol^ ^<y-ol :£ 2^ -^^203^1 i4El-vfl^ ^l^o.^A-1, ;^A>igo] ^:^^l^oil ^^l^H t-11 
olE^ ^:£<H1 nl-Bl- AlJi* 7!li JZ.^(on-off) 7l^^ ^^t!:^. ^, ^]^]S. 4^ 
rf. n ^jq., 204^ ^ol c-llolE-171- ^^m^. 

n i!l<Hl <g^sl^ RZ 7lti]:0.^ ^S7lS-Ai, tiV^sl- ^<a- ^^1^ 4^ 

(Carrier Suppressed Return-to-Zero ; CSRZel- ^2:7l7l- SZ^^-fl . ^7l £. lij- 

^"^tb -^-^^^ 7>^t:l-. Cf^, :£ 3011 S.Al^ V}9\- ^01, ;«11 151-^-^2:71 (101)^ H>olc>l^ 
o] 511^(301)<^1 ^^IW^cfl ^><5l7l- ^^1^, oHl 2Yti^ ^<a- 3.7]S. 

(Al^§e^/2)o]l rcl-sl- ^sslJi, ^S. 302^1- ^Bflol a1^71- ^^^^^1:0. 

^:i^<Hl 180SS1 ^^^Vl- ^^cf. o]nfl, >a-7l ^^1^1^(302)51 >i^e^^ ^^^7} ^ 

oj-Slol liol^l ^^cl-. 

€^^^(302)^ ^]2S^^^2i7]a02)S. ^^slJl, ^>7l ;Hl25l-^^2:7l(102)^ NRZ 
«j->=lofl nl-el-, >a-7l ^^^^(302)# cll<^lBl7> ^^^Jl(303)S €3:*!:^-. 
^^7151- ^ol -^^^>^ S. 151 ^S7H1 $Iol><>i, ^7] ^1251:^^^71(102)^ 7l^5l M}o] 

o]^^ ^>-§-^H£ ^;^17V gi^M-. -^71 ^ii^«-^^7l(ioi)^ 71^51 

WMIS. 4^ wJ-AlcllAio^ W>oH>, ^og- o>^^^ Hj-i^^ A>-g-^ ^ ^S^-^i ^11 
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1020030091596 %^ <^7.}: 2004/3/22 

^ ^^^^ ^2fl^ ^^1- n^^}7] ^^>c^ ^lo>^ ^ NRZ c-flol 

^1* ^ RZ CSRZ ^S<^1 A>-g-£)^ ^^J: 



#^ ^ ^7lAij:^ ^/^ n^^; ^>7i ^/^ ^^^s^e^ 9l7}^ 

^J-^-*^ ^^^n^^; ^ ^^7] ^^ ^^As-^Ei 9l7}^ 

^7l ^ ^tgo]] H>ol<>|>^ ^oj- ol-;^^ gjlo^Al , >^7l ^Icvj^c]-^ -^7] 

^^ <^7}^ #^ijt<^l 0^ ^9 tiH<H^ ^^^>^ 
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1020030091596 ^^ 2004/3/22 

<29> C-I^H, ^7] ^ ^^tgo^ ^}o]o]:^ ^oj- of^^S)- ^^^d\] ^0]A^ ^ :;^]o] ^7] 

n}o]o]^^o^^ AV^^ ^7>Al7]al, ^7] ^^^^^S.-^Bl «?l7>^ #^^<^1 

<30> V^t}c^, ^7] ^ ^^Sl W>olol>, ;^oJ- o]-^^ ;g-^]o^ ^7] ^^c:*^ ^c]-^ ^l.^^ €S 

7l7> HV^S)- 4^1 ^Sl- «V^Bl- ^^^S-§- ^S7l^ , ^7l ^ 

^^^^^f^S-^E^ 9l7}^ %^^'^] + ^7>El^ WVojo^^ 

<31> ^1-71 ^^^^}7] ^tb ^ <S^^ ^^fil 

<32> Cl^l-<=^, ^o^7l ^ ^T^o^ wl-olo^>, ^cy- o]-;^s]. aj-i^o]] o^o^Al, ^SJ" 

^/^l^ wH<H^ ^-i^ Start* O^S. ^7]^ ^H^^^l; ^7] #^^1^5^. 

§ A]:£o]l cfltb ^^#^^'1 0<?1>^11- ^^3^>^ >1l2^;^1; ^7] ^^ wH^^i 
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1020030091596 %^ 2004/3/22 

start7> 0<y^ll- ^^^1-^ ^13^;^1; -^-^l ^4. ^^#^<^1 Qo^^^ v\o]o]^^ 

start7> 0^1 ^, wl-o]<>|^ ^oj-^ AV?]:^ ^^^m ^ ^12^:^1^ &1€^>^ ^14^7^1; ^7] 
^^1-, #^ol oc>l <i>qigAl wl-<^H^ start7> Qo]^, w>olol>h 

starts 1^ ^^^>^ ^15^;^1; ^7] ^g^^ ^2)-, 3§^^^ol o^l <^>Mia^i «1- 

olc>|^ start7> 0^1 <^>q7lM-, ^>7l ^15^7111- ^s^tb ^. ^/<y=<^^<^l 

^, ^^#^<^1 O^l^Ai, ia>olo:|>^ start7> Qo] o>q^ wHol^ ;^oj-^ 

o^<a- 4^ ^tb ^^3}- ^<a- ^^S^ ^2:71^ ^-f , ^7] #^ 

^^1 'y=(+)^<^l'a. W]-olo^^;^og.^ AV^>^ ^:iiAl7lJl, ^7] 3^ $ t^^Sit^^l ^3 . 

71^^ ^s-7>^tb 7l^ni|^i* 
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1020030091596 



n "U^}: 2004/3/22 



^^1^ ^^^^7](101)^ %^ ^ ^7]X\^]^ ^ ^^(104)4, ^ ^ 

all ^^(104)^11 ^7]^ ^^ ^ ^7]^^S. ^/^ ^^(105)3il-, ^ 

7l ^/^ ^^(105)-9.S-f-E^ <^l7V^ ^-^^2:71(101)^ 7] ( 103)S-^ 

Hi ^17>S1^ ^1-71 i2^1^^S7l(101)^ ^*>^ ^^(106):e1-, -^1-71 ^ 

^(106)-^S^Bl cfltt ^^^^(107)31-, 

7l ^^(107)^S.^Ei ^5 #^^<>11 tcj-el-^i ^7l ^^^^71(101)^1 

^^(108)-^S 

^7HlAi, <a^^<y no]7] ^11^-^^^71(102)^ 'a^sl^. s 3^1 

^S. 302^ ^Efls. w}:^ ^, c-HolE^cil ^^1-0^ ^/SL^ ^^^1-^ ;^12S>| ^^2:71 (102) 

7l(101)S. wl-olol^^«y-^ ^7l-^>T3Ai ^£^S|-o11 rr)-el- ol^s];^] ^^^sl-Aj^l^ 

cll, ^cf. 

^^-71 %^«11^^(104)^ wH<=H^ t}]>^oi >^7] ;^lliq-^^S7l(l01)^ #^ 

^^^1- ^7lAl^Cf. ^71 W«ll^^(104)-^S-^Bl ^7l^ ^11^^^2:71(101)51 #^ 

^^^^ ^/^ T^^(105)<^1 ^^V^ ^71^1^^ ^J-71 ^^(105)-^S. 

#^Sl^ ^7l^^^ >a-7l >n 1^1 -¥-^2:71 (lOl)S-^El #^Sl^ ^^S^ ^^^^ Zl 

cflS. ^Jl ^-^S-Ai, xt|]isq-^^S7l(l01)^ #^ ^^ofl cfl-§-€]-Cl-. 
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1020030091596 #^ <^7.}: 2004/3/22 

<^^^^] ^/^ ^^(105)-^S.^El ^7] ^s.^ #^4^^(106)ofl>H 

^ll^l^^S7l(101)^ ^-^ ^^Mcf. o^7lA-1, ^7] ^^^571(103)^ ^7l ;H1 

1^ ^^2:71 (101) ^tt 7l§ ;^1^*>^ ^ ^vtgoii 

^^7i ^^$^^im)o,^^^ ^11^ -^1^2:71 (loi)s] m:^^s.^ 

^S.<^] tfl^H, ^7] ^^(107)<^lAi ^^^e>^, ^lc>1^^(108)^S 

^71^ ;^i<>i^^(io8)^ ^o] ^^^^ >^ii^^^s7i (101)^1 %^ ^ 

^ ^'^^l W>o]ol>, o]-;^^ ^el^ d-o.^ :^cl-. 



3E 5^ til-ololi ^<y-ol ^ji 511 ^oll ^^l^m Wl^l^ CllolEll- ol-g-*]- ;^]^ 

^^7121 «VA5^ ^^€2i7Hl $Z<H>H, DC wH<=>1^ ^'a-^ ^-^ #^ ^S. 

^ ^^1- M-El-'^ ^-^.S^i, JE^BPl^ ^ll^-¥-^2:7Kl01)^ U>olol>^ 14 

El-tflji, iolH P2^ ^}o\d\^^ ^<a-o.^-^El ^^Sl ol^tV P3^ 
^^«H«=H^ ^"a-* 7l^o.s. ^01 «j.^o.^ ^:^ol «a<H\f M-Bl-Hflcl-. 

:ielJi, -^7l iE 5^ (a) Ii2fl=^ ^7l ^ll^-¥-^2:7l (lOl)S. 'a7>£l^ AlS 

(501)^, wH^i ^^UPDoll^i^ ^11^1^^^71(101)51 %:^ ^7] £ 

4^ ^-f^Hl ^/^ =^^(105)^ #^^3:(502)» M-Ef^fi ^olcf. ol , §^ -^1^(501)^ 
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1020030091596 ^^f: 2004/3/22 

H(a)ofl #^^^(501)Sf #^<d^(502)l- ^^(106)-^^ ^tb 4^, ^ ^^^-i: ^ 

ZLelJi, w>oio^i ^oj-oi P2S. ^7}^ Jg-f , >a-7l ^llsq-f-^S7](ioi)^ (b) 

ZLSfl^Sl 50331- ^o] sfl^o] i4El-\+i=f. <^1<^1, #^^^(501)34 #^^:£(503) ^V^l 

uVcflS, W>olo1^i ^oj-o] iolE p3 o.^ ^7] ^11^^^2:71(101)^ # 

^-tl^^ (c)^ 11211^ 504S1- ^o] M-El-ul-o^, nl-el-^i, ^^(501,504)» ^*>^, H ^ 

^ <y=2l ^>7ll ^Cf. 

DC w>oHi ^'a-* ^<^1^-1 ^Ji ^^1-^1 ^Veils ^sl-A] 7] , n #^^1^51- #5^^:s:sl 
^<=H1 tflt!: H-^^ £Al^ ^ol, u>ol<>ji ^<a-(Pl) 

<^1>H^ Ool M-^t:^, >3-7l H>olol^ ^^(Pl)^ 7l§0.s. ^7H1-^ «>olo1>h^<a- 

°1 <^1-^^1-^, #^^J:fil- m^^s.^ ^<^1 ifltl: M-)^ ^'^]. ^^^}^ 

ol^^Al, ZL #^Ai^^ ^«^1 t}]^V ^a^Cf)^ ^o] u^-g.^ ^ o^cl-. 

cl-^o.^. S. 7^ s|^Wl-ol<il^^oJ-ol ^;P5l ;=^l^oll ^^1*>^ tiV^j^ ^ 
2:71^ ^2:7loll 91"=^^^, V}o]o]d:, ^o^o] ^^o^ mP4)Si\-, n}o]o]^ :^o^o] ^ 
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7i-^>^* ^(P5), wH^i^^^^^] ^^^>^^ °fl(P6). m^^s.^ ^2:71^ %^ 

(a)^ :3.Efl^(702)^ ^Ji, «fl^ ^^7]^ -i-^^Ji^ rLEfl^(701)4 ^<^1 
<^7lA-i, Ai^^ ^k<^]JL ^}^^ M-)^ 

7l-:^l7ll ^4. ^V7l ^ ^^(701.702)« , H ^^^^ ^^^>^, 0^1 M-Hf\ix:f. 

^3:71^ (b)^ ZLEfl^(703)^ ^o] l4El-\icf. o]^ #§^^0^(701)^4 

^<a-ol «c3-*J=-^S ^-^^^(P6), (c)^ Il2fl^(704)fif ^o] , 

^B^Aij:(7oi)sq- i80^B\ ^^D^, fifl^o] ufBl-^tcl-. tc)-2]-A-i, >^i-7l #5^'tl:&(70l)5q- 

#^^^(704)^ cfltb ^^^«fl^^, ^(-)^ ^^^nf. 

£ 8^ <^ov ^^^^ ^S7loil cfl^H, DC wHoi^ ^<y-^ ^oflAi ^ 

i ^Jt^V^l ^HIS. ^S|-Al7lTa^i, n. ^d\] x:^^ ^^^^><^ M" 

^^ ti>olo^^ ^'a-(P4)^ 7l§o.s #7>*>^ H>olol>,^oj-ol ol^^sr]-!^, jz^^^a]:^ 

^ #^Ai^o^ ^o]] tfl^v 'y=(+)^ ^o], ^i^m «c^^-^s <^i^^v^, ^ 
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<55> iifel-^i, -^M ^lol ^^(108)^ ^^A], ial-oioi>,^<y-o. 2];^-]^oi]a^ ^^lijt^l-;^! ^ 
^^l^l^^i, ^^71 ^^(i07)^s^E-i >^7] 

0<a Wl-ojol^ ^'a-.^S. ^7V^1-J1. o]^ ^2i7]^ ^-g- 

^^(io7)s^Bi <ei7>^ ^-s^^ +/-<ei>^i<^i i4el-^i, «!- 

<^11- IrO], ^cpl C^lolBll- o]^^ 4^ $;iC>lAio^ 

^(AV)'?>^ ^:^1A]?1J7, - o]^^ Wl-ojol^ ^oj-^ ^^^(AV)^^ ^7l-Al^t:f. 
<56> ^oif^o.^, ^V7l :b.:^o]1 2]S}c^, #^^1 O^S. 
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<58> tiV^s). O^oj- ;^]^ 01-^4 ^^^-g- ^^7] ofl tflSflA-l£ oj^o) 

1[^>^ 7]^ -^•a^H, 4^. #^ ^/^<f<=Hl rcf^ wl-olol>, «o^*J='?l:ol 

7]^ wH<H^ ^^^s. ^^^t^. 

^, =L #^^t]:i=]-(S901). <='l^ 4I-7I £ 4^1 wl-i^ ^o], ^Bfl ^^(104) 

^ cH^tl ^^71(101)^ #^ ^-tlss^&l 5^^:11- ^.7l^H, ^/:^ 

^^(105)^ ^71^]^^ ^^tb ^, ^^(106)^S ^7] ^/^ 4^^(105) 

^ -^M ^2:71(101)^ tl7l-5]^ ^^><^, ^ ^ ^Jiofl Cfltt ^5 

^^(108)<^l^i o]^c]:^ ^ o;[c|-. 

<60> # Al^ofl cfl^ ^^o] 0 olBl-ia, £ 6 ^ :E 8^ ^i^ozl- :^o], vi}o] 

•O'ojel-^ -€^1 ^^l^l^i Vk^V^ <^l^tl- ^1^^ 0 6^1^i ^s. 601, 

602)<a ^ :£ 9X^. ^^^^ ^7l ^^Al, H>olo1>^ ^oj- ;^]^o. ^ nfl<Hl^, -^-71 ^ 

<6i> icj-sl-Al ^01 start* ^Jl, start=0 o]^ n}o]o]^ ^^'^ 
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^1(601, 602)^ ^ SX^^S. wVoloj^ ;^<y-^ JL^^^V^l ^JI AV #7>^H ^1^ ^ 

AB jq.;^^^ ^^*>7]1 s>ji, o^c^ Ji^^o] ^1-71 start 1^ w> 

<62> i:-] ^^fl^o.s. ^^^V^. ^7] ^-^A], ^o] starts O-^S a^I^ 
t!-t4(S902). 

<63> zi rf^, >^7l ^;^1(S901)'^1A^ n^^^ ^'^l cflt!: #^ 
O^^l <^>\i^l« *^t!:CKS903) . 

<64> ^31}-. oo]^, ^^1] A^Efl7]- ^l^^y^l, ^l^oil^i Vit 
'^l:^ 9i^i4^i M-Hl-M-^ 0 ^^^11- ''^7] ^^<^, ^>7l start^o] 0^^]!- ^latl:i=f 

(S904). ^7]<^1A-1, start7> Qolel-^ ^^fl ^oio] :gAtb -^^fl-y^ 

^ til-oic^:|i ^<y-^ AV?]:^ #7>Al^(S^ ^^A]75^)(S909) ^o^l , oj-Eflo^ ia> 
ol<>|i ^oj- ti^^ ai|-^(S903~909)^ ^sfl ^Aij^oj ^^o] oo] 

<65> ^^1) ^Al:£o^ ntflS 0^121-^, ot^^^l 

<66> =L^3l, ^7] ^ ^S.^ ^i^^S.7} 07} o>i^ , o]^, wVojo^X ^<y- ^^j-^ 

*]-7loi1 St^i, starts O-y^ll- ^latbcl-(S905) . ^^7] ^]3.^s\- start ^^^^^l 

Ooli^, iL^ cf^js. Al2]-^o.H.s. ^7] ^^iJ:* IS €^Al^cf(S906). 
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nslJl^Ai, Ai:^o^ ^^o] <y:(+)o^ ^91^], M-)^ ^91^]* ^^^H(S907), 

o]^. ^7^1(S903-S909)» wV^l^^ £^^>^, § ^ 

J:^ 3rj^ ^^o] 0 7} £lJl(S903), startiir^l loli^(S904), v}o]o]^ ^oj.^ o.;^l 
^1 (S910) . 

o] o]^^zi\^s. oil- ^^^^}<^, ^7] ^2:71^ -g-^ ^^^Sl-A]^ ^ o;i7fl ^Cf. 

^1-^^ WH<^^ '^l:^^^ ^^7]-^^ 7l^i:'Pfl<>]l ^^Ei^ 

^^71-^t!: 3.B.S.^^ ^ Sicf. CH71A-1, ^^E|^ 7>^«!- 7l^nll^l^ ROM, RAM, 

CD-ROM, ;^l-7lEflol^, t:]^3., ^-^^J-^^] ^-^ S.^^^ X\^^^6W o^^]. 
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i^^^^ 11 

21 

^7l ^^^^^S-^E^ <?l7m #^ii<^l 0*^ HH^^ ^1^-^ 

31 

^1 1 *J-<^1 ^7l ;^1cH 
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^2:71 >a-7l #^ ^^J^^^S^Ei 01 7m #^^^1 + ^ 
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